the leg revealed accumulation of gas. The diagnosis of gas gangrene was made. In addition to cephalexin and ciclacillin, gentamicin was given intramuscularly in a dose of 40 mg/day for 3 days. The gas gangrene progressed despite these treatments, leading to amputation at the proximal end of the femur on hospital day 8. At surgery, necrosis of subcutaneous tissue of upper leg was apparent, and the lower leg showed complete necrosis with a foul-smelling discharge and copious gas. After surgery, the patient gradually became afebrile and healed.
MATERIALS AND METHODS On hospital day 6, the discharge from the right leg was cultured anaerobically and aerobically. Prereduced Gifu anaerobic agar medium (GAM agar; Nissui Seiyaku Ltd., Tokyo, Japan) (11) and hemolysed sheep blood agar were used for anaerobic culture, which was done in an anaerobic glove chamber. To detect alcohols and volatile and nonvolatile fatty acids produced by the anaerobic bacterium, a gas chromatographic analysis was performed with a Shimazu GA-7 analyzer (Shimazu Co., Ltd., Kyoto, Japan). Identification of the anaerobe was performed according to the Anaerobe Laboratory Manual of the Virginia Polytechnic Institute (7) . Sheep blood agar, MacConkey medium (Nissui Seiyaku Ltd.), and heart infusion agar (Eiken Chemical Co., Ltd., Tokyo, Japan) were utilized for aerobic culture. Aerobic isolates were identified by conventional procedures (3) .
The infectivity of the anaerobic bacterium was examined in mice. The organism was cultured anaerobically in chopped meat medium at 37°C for 1 day.
Aerobes isolated (Serratia marcescens, Proteus mirabilis, and Staphylococcus epidermidis) were also cultured in GAM broth medium (Nissui Seiyaku Ltd.) at 37°C for 1 day. A 0.02-ml amount of each of the three inocula, i.e., the anaerobe alone, the mixture of the anaerobe and the aerobes, and the mixture of the aerobes only, was injected intramuscularly into the hind leg of each of five mice after mixing with an equal volume of 5% CaCl2. The inocula contained per 0.05 ml: the anaerobe at 5 x 105, S. marcescens at 6 x 103, P. mirabilis at 5 x 102, and S. epidermidis at 7 x 102. Animals were examined for swelling and necrosis of the hind leg after 1 week. The toxicity of the anaerobe was tested by injecting 0.5 ml of a filtrate of a 2-day culture of the anaerobe in chopped meat medium intraperitoneally into five mice. Mice were observed daily for 8 days.
Minimal inhibitory concentrations of antimicrobial agents were examined by an agar dilution method (8) against the Clostridium sp. isolated and 11 other species of clostridia (C. bifermentans GAI 0010, C. chauvoei GAI 0157, C. fallax GAI 2312, C. limosum GAI 0175, C. novyi GAI 0121, C. perfringens GAI 0668, C. septicum GAI 0033, C. sordellii GAI 0155, C. sporogenes GAI 0057, C. subterminale GAI 0037, and C. tetani GAI 0019). The antimicrobial agents used were ampicillin (Meiji Seika Co., Tokyo, Japan), car- benicillin and doxycycline (Taito-Pfizer Co., Ltd., Tokyo, Japan), cephalothin and moxalactam (Shionogi & Co., Ltd., Osaka, Japan), cefazolin (Fujisawa Pharmaceutical Co., Ltd., Osaka, Japan), cefoxitin (Nippon Merck-Banyu Co., Ltd., Tokyo, Japan), clindamycin (Japan Upjohn Ltd., Tokyo, Japan), chloramphenicol (Sankyo Co., Ltd., Tokyo, Japan), vancomycin (Eli Lilly International Co., Kobe, Japan), rifampin (Japan Ciba-Geigy Co., Tokyo, Japan), and tinidazole (Eizai Co., Ltd., Tokyo, Japan). Disk susceptibilities of aerobes to ampicillin, sulbenicillin, cefazolin, and gentamicin were performed by conventional methods (3) .
RESULTS
An anaerobic, spore-forming, gram-positive rod was isolated from the patient's right lower leg in addition to S. marcescens, P. mirabilis, and S. epidermidis. This spore-forming anaerobe had the morphological, biochemical, and chromatographic characteristics shown in Table  1 . In GAM broth without glucose the anaerobe grew poorly in contrast to growth in GAM broth with glucose. The anaerobe was identified as C. pseudotetanicium.
The virulence of this C. pseudotetanicum isolate was examined in mice. Mice inoculated with C. pseudotetanicum alone showed few pathological changes at the site of injection after 7 days. An abscess measuring 20 to 30 mm in diameter was seen at the injection site of mice treated with the three aerobic bacteria. The abscesses in mice injected with the four bacteria isolated were slightly larger than those of mice injected with the aerobic bacteria only and showed a slight lysis of muscle.
S. marcescens was susceptible to sulbenicillin and gentamicin, but not to ampicillin or cefazolin by the diffusion method. P. mirabilis and S. epidermidis were susceptible to ampicillin, sulbenicillin, cefazolin, and gentamicin. The susceptibilities of C. pseudotetanicum and other clostridia are shown in Table 2 . C. pseudotetanicum was inhibited by 3.13 pg of cefoxitin and moxalactam per ml. Ampicillin, rifampin, and tinidazole were the most active (minimal inhibitory concentration, 0.2 ,ug/ml) against C. pseludotetanicum as well as other clostridia. C. pseudotetanicum was relatively resistant to the cephems (cephalothin, cefazolin, cefoxitin, and moxalactam) as compared to other agents. DISCUSSION C. perfringens is the most frequently isolated organism from gas gangrene, whereas C. septicum and C. novyi are the second in frequency. A few other clostridia (C. bifermentans, C. histolyticum, and C. fallax) have also been isolated (5) . In many cases of gas gangrene, one or more other bacteria are isolated concomitantly with a GLC, Gas-liquid chromatography; BAL, butyrate, the clostridia (1). C. pseudotetanicum was reported to be isolated from one soft tissue infection and, along with Clostridium ramosum, from a septicemia in a patient with leukemia (6). C. pseudotetanicum bacteremia in a patient with Pasteurella multocida conjunctivitis has also been reported (4). However, there are no reports of C. pseudotetanicum isolation from gas gangrene. In the present case, C. pseudotetanicum was the only anaerobic organism isolated accompanied by three aerobic bacteria. We cannot rule out completely that other clostridia were not present, but no others were recovered by our approach. The patient had a progressive infection; the infected area and free gas in the tissues of the right leg increased daily, until amputation was required. C. pseudotetanicum displays no particular injurious exoenzymes. It is postulated that the absence of acylneuraminate lyase, present in the clostridia C. beijerinckii, C. chauvoei, C. perfringens, C. septicum, C. sordellii, and C. tertium, might contribute to the lack of tissue damage by C. pseudotetanicum (4, 12) . The experimental infections with C. pseudotetanicum of the hind leg of mice suggest that C. pseudotetanicum has very limited capability to initiate myonecrosis in the murine model either by itself or in the presence of aerobes.
The C. pseudotetanicum isolate was most susceptible to ampicillin, tinidazole, and rifampin, although certain clostridia may be resistant to rifampin (5) . Clostridia are rather less susceptible to cephems than to clindamycin and metronidazole (9, 10). The isolate exhibited similar properties.
C. pseudotetanicum is differentiated from C. ramosum by butyrate production and from Clostridium paraputrificum by xylose-fermentation. Although Clostridium acetobutylicum and C. beijerinckii ferment almost the same sugars as C. pseudotetanicum, they are distinguished from C. pseudotetanicum by the subterminal spore and butanol production (7). It has been proposed recently that, on the basis of cellular protein patterns, C. pseudotetanicum is identical with Clostridium butyricum (2). 
